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DETAILED ACTION 

Response to Amendment 

The amendment filed 12/22/2008 was entered. 
Response to Arguments 

Applicant's arguments filed 12/22/2008 have been fully considered but they are 
not persuasive. 

With regards to claim 1 , in response to applicant's arguments against the 
references individually, one cannot show nonobviousness by attacking references 
Individually where the rejections are based on combinations of references. See In re 
Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091 , 
231 USPQ 375 (Fed. Cir. 1986). In this instance, applicant argues that Sachse teaches 
against the use of gas correlation cells. The examiner respectfully disagrees. Sachse 
only points to 0-zone not the targeted gases as taught by Nelson. Additionally, the 
examiner points Sachse for motivation using an active source, not the entire system. 

With regards to claim 3, , applicant suggests that Nelson uses well-known Hitran 
database (i.e.absorption bands) to measure concentration of ethane and applicant 
discovered a new larger bandwidth not known to the public in which discovering the 
optimal or workable ranges would not involve routine skill in the art. The examiner 
disagrees, since a reference such as Hodgkinson teaches a larger bandwidth than said 
Hitran database (3100 to 3817) and as such Hodgkinson teaches that it would involve 
routine skill in the art to discover workable ranges. 
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With regards to claim 6 and 18, applicant argues that the configuration claimed is 
not taught by the references cited. Notice, the particular placement of an element was 
held to be obvious if the resulting arrangement yields predictable results (KSR at 1395- 
66). Therefore, the examiner has found the arrangement of the prisms and cells an 
obvious matter of design choice. For example, for the purpose of created a more 
compact system comprising reduced optical interfaces (See rejection below). 
Claim Rejections - 35 USC S 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at the 
time the invention was made to a person having ordinary skill in the art to which said subject matter 
pertains. Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1,2,15, and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nelson et al. (US Patent 6,750,453 B1 ) in view of Sachse (US Patent 
6,611,329 B2). 

With regards to claim 1 , Nelson discloses a method of detecting gases in the free 
atmosphere comprising traversing a target area with a gas correlation radiometer (GCR) 
tuned to detect the presence of ethane and identifying a gas leak upon a gas filter 
correlation radiometer (Col. 4, Line 59; Col. 1, Line 30++; Col. 21, Line 62). Nelson also 
discloses a gas filter correlation radiometer (Figure 1) comprising: a window 63 in a 
housing; optics defining a first 78 and second 76 optical paths between the window 63 
and the detectors 82 and 86; a beam splitter 72 as part of the optics for directing 
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radiation from the window 63 and dividing the radiation between two optical paths; 
wherein said optical paths comprise a first ethane and a second ethane optical paths 
being different in lengths and electronics 88 and 89 for processing signals from the 
detectors 82 and 86. Nelson further discloses that gas correlation radiometry (GCR) is 
generally a passive technique that relies on solar illumination, scattering or on thermal 
emission background (Col. 2, Line 30)(Col. 8, Line 35) and said two detectors 82 and 86 
having collocated fields of view and sampling synchronously (Figure 1) (Col. 21, Line 
62). Nelson goes on to teach a GCR comprising an active source, thus failing to 
expressly disclose detecting variations in solar radiation, i.e., utilizing passive source, 
reflected from the target area as claimed. Notice, passive GCR's are well known and 
conventionally used in the art. 

Sachse shows passive correlation techniques utilizing solar radiation are known 
(Col. 4, Line 14). Therefore, it would have been obvious to one skilled in the art at the 
time the invention was made to modify Nelson to include solar radiation such as that 
taught by Sachse, since it was held that the selection of any of the known equivalents, 
i.e., a correlation instrument comprising either an active or a passive source, would be 
considered application specific and within the level of ordinary skill in the art. For 
instance, the biggest advantage of a monitoring system comprising a passive source is 
that the said system can be used from the ground, a vehicle, an aircraft, and even 
satellite platforms. Therefore, long sections of pipelines can be monitored for natural 
gas leaks relatively easier. Additionally, since the source is passive, i.e., solar radiation, 
the correlation system is less expensive being that no external or active source is 
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needed. Therefore, a correlation system such as that taught by Nelson in combination 
with a passive source, such as solar radiation, would have been recognized by one of 
ordinary skill in the art. 

Notice, additional prior arts regarding passive GCR's are citied in the conclusion. 

With regards to claim 2, Nelson discloses detection along the wavenumber 2970 
to 3005cm"\ thus discloses the claimed wavenumber of SOOOcm"^ (Col. 21 , Line 6). 

With regards to claim 15, Nelson discloses mounting the correlation radiometer 
on an airborne vehicle (Fig 19). 

With regards to claim 16, Nelson discloses the gas leak located along a pipeline 
and detection of gas leaks is carried only using ethane (Col. 1, Line 30++). 

Claims 3 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nelson and Sachse in view of Hodgkinson (International Publication WO 01/94916). 

With regards to claim 3, Nelson modified discloses a method of detecting gas 
leaks as claimed in claim 1 , and further discloses that the gas filters are configured for 
ethane, such that the optimized central wavelength and the optimized band-pass 
provides substantially increased sensitivity to ethane gas and substantially increases 
selectivity of ethane gas. Furthermore, Nelson discloses that the said filter consists of a 
specific band-pass and central wavelength, which avoids erroneous detection of any 
competitive gases (other than ethane). The said filter responds to wavelengths with a 
band corresponding to strong absorption by the specific target gas (ethane). Moreover, 
Nelson discloses filters for ethane comprising a band of 2970 to 3005 cm'^ and a 
process for obtaining an ethane-optimal central wavelength to increased sensitivity to 
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ethane as the target gas (Col. 13, Line 61 ; Col. 21 , Line 3; Col. 21 , Line 62). Nelson 
does not expressly disclose the absorption peak at a bandwidth of 2850 to 3075cm"''. 

However, the absorption peak at a bandwidth of 2850 to 3075cm"^ is known in 
the art. For example, a reference such as Hodgkinson (International Publication WO 
01/94916) shows an ethane absorption spectrum of 2815 to 3100 cm"^ (Figure 2). Thus, 
it would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify Nelson to include an absorption bandwidth such as that 
taught by Hodgkinson in order to increase captured signals which in turn provides 
additional sensitivity. 

With regards to claims 4, Nelson discloses the claimed invention according to 
claims 1 and 5, but does not expressly disclose the gas filter correlation radiometer 
tuned to detect ethane using an absorption peak at a bandwidth of 150cm"'' above or 
below 3000cm"\ However, any specific band would have been an obvious matter of 
design choice. Since it is known in the art that a wideband would lead to increased 
sensitivity by increasing the captured signals, it would have been obvious to one skilled 
in the art at the time the invention was made to include a bandwidth of 150cm"^ above or 
below 3000cm"^ to further the increase sensitivity of the detector as is well known in the 
art. Additionally, it has been held that where the general conditions of a claim are 
disclose in the prior art, i.e.. Nelson and Hodgkinson both teach different bandwidths 
similar to applicant claimed range, discovering the optimum or workable ranges involves 
only routine skill in the art. 
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Claims 6, 10, 18, 20, 24, 25 and 33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nelson and Sachse in view of Jeon (US Patent 5,742,383). 

With regards to claims 6, Nelson discloses the method of detecting gas leaks as 
claimed in claim 1 but does not expressly disclose the specific type of beam splitter 
claimed, i.e., bi prism. Notice, bi prisms are well known in the art. Jeon shows that 
partitioning may be accomplished in a number of ways including utilizing a bi prism, i.e., 
a beam splitter formed by two right angled prisms (Col. 3, Lines 30 -40). Thus, it would 
have been obvious to a person of ordinary skill in the art at the time the invention was 
made to modify Nelson to expressly include a beam splitter comprising a bi prism such 
as that taught by Jeon, since bi prisms are known for partitioning light with great 
efficiency and thereby reducing light loss. Nelson and Jeon also fail to expressly 
disclose the arrangement of prisms as claimed. Notice, the particular placement of an 
element was held to be obvious if the resulting arrangement yields predictable results 
(KSR at 1395-66). It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to rearrange the prisms as claimed, since it has been 
held that a mere rearrangement of element without modification of the operation of the 
device involves only routine skill in the art. One would have been motivated to 
rearrange the prisms and cells for the purpose of created a more compact system 
comprising reduced optical interfaces. 

With regards to claim 10, Nelson discloses detection along the wavenumber 
2970 to 3005 cm"\ thus discloses the claimed wavenumber of 3000 cm'^ (Col. 21 , Line 
6). 



Application/Control Number: 10/799,444 Page 8 

Art Unit: 2884 

With regards to claims 18, Nelson discloses a gas filter correlation radiometer 
(Figure 1 ) comprising a window 63 in a housing, optics defining a first 78 and second 76 
optical paths between the window 63 and the detectors 82 and 86, a beam splitter 72 as 
part of the optics for directing radiation from the window 63 and dividing the light 
between optical paths, ethane optical paths being different lengths from each other and 
electronics 88 and 89 for processing signals from the detectors 82 and 86. However, 
Nelson does not expressly disclose the beam splitter comprising a bi-prism. Notice, bi 
prisms are well known in the art. Jeon shows that partitioning may be accomplished in a 
number of ways including utilizing a bi prism, i.e., a beam splitter formed by two right 
angled prisms (Col. 3, Lines 30 - 40). Thus, it would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to modify Nelson to expressly 
include a beam splitter comprising a bi prism such as that taught by Jeon, since bi 
prisms are known for partitioning light with great efficiency and thereby reducing light 
loss. Nelson and Jeon also fail to expressly disclose the arrangement of prisms as 
claimed. Notice, the particular placement of an element was held to be obvious if the 
resulting arrangement yields predictable results (KSR at 1395-66). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
rearrange the prisms as claimed, since it has been held that a mere rearrangement of 
element without modification of the operation of the device involves only routine skill in 
the art. One would have been motivated to rearrange the prisms and cells for the 
purpose of created a more compact system comprising reduced optical interfaces. 
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With regards to claim 20, Nelson discloses detection along the wavenumber 
2970 to 3005cm'\ thus discloses the claimed wavenumber of 3000cm"^ (Col. 21 , Line 
6). 

With regards to claim 24, Nelson discloses a first optical path incorporating a gas 
filter containing ethane (Col. 10, Line 64++; Col. 21, Line 4; Col. 21, Line 62). 

With regards to claim 25, Nelson discloses a second gas path length lower than 
first gas path length (Figure 1 ). 

Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nelson 
and Sachse in view of Smith. 

With regards to claim 17, Nelson modified discloses the method for detecting gas 
leaks as claimed in claim 1 but does not expressly disclose the gas leak detected as 
part of reservoir mapping process. Further Smith shows high-resolution maps exposing 
a distribution of gas leaks (Col. 3, Line 36) (Figure 1). Thus, it would have been obvious 
to a person of ordinary skill in the art at the time of the invention was made to modify 
Nelson to include the mapping system such as that taught by Smith because mapping 
gas leaks would increase the users understanding of the area being surveyed. 

Claims 21 , 22 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nelson and Sachse in view of Jeon and Hodgkinson. 

With regards to claims 21 , Nelson discloses a gas filter correlation radiometer 
(Figure 1) comprising a window 63 in a housing, optics defining a first 78 and second 76 
optical paths between the window 63 and the detectors 82 and 86, a beam splitter 72 as 
part of the optics for directing radiation from the window 63 and dividing the radiation 
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between optical paths, ethane optical paths being different lengths from each other, 
electronics 88 and 89 for processing signals from the detectors 82 and 86 and detection 
along the wavenumber 2970 to 3005 cm"^ (Col. 21 , Line 6). Nelson does not expressly 
disclose the beam splitter comprising a bi-prism and an ethane absorption peak at a 
bandwidth of at least 2850 to 3075 cm"''. 

Notice, bi prisms are well known in the art. Jeon shows that partitioning may be 
accomplished in a number of ways including utilizing a bi prism, i.e., a beam splitter 
formed by two right angled prisms. Thus, it would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to modify Nelson to expressly 
include a beam splitter comprising a bi prism such as that taught by Jeon, since bi 
prisms are known for partitioning light with great efficiency and thereby reducing light 
loss. 

Also, the absorption peak at a bandwidth of 2850 to 3075cm"'' is well known in 
the art. For example, a reference such as Hodgkinson (International Publication WO 
01/94916) teaches an ethane absorption spectrum of 2815 to 3100 cm"^ (Figure 2). 
Thus, it would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify Nelson to include an absorption bandwidth such as that 
taught by Hodgkinson in order to increase captured signals which in turn provides 
additional sensitivity. 

With regards to claim 22, Nelson discloses the claimed invention as claimed in 
claim 21 but does not expressly disclose the gas filter correlation radiometer tuned to 
detect ethane using an absorption peak at a bandwidth up to 150 cm"^ above or below 
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3000cm"\ However, any specific band would have been an obvious matter of design 
choice. Since it is known in the art that a wideband would lead to increased sensitivity 
by increasing the captured signals, it would have been obvious to one skilled in the art 
at the time the invention was made to include a bandwidth of 150cm"^ above or below 
3000cm"'' to further increase sensitive of the detector as is well known In the art. 
Additionally, It has been held that where the general conditions of a claim are disclose In 
the prior art, discovering the optimum or workable ranges involves only routine skill in 
the art. 

With regards to claim 23, Nelson discloses the claimed Invention according to 
claim 21 but does not expressly disclose the gas filter correlation radiometer tuned to 
detect ethane using an absorption peak at a bandwidth of 150cm"^ above or below 
3000cm"''. However, any specific band would have been an obvious matter of design 
choice. Since It Is known In the art that a wideband would lead to Increased sensitivity 
by Increasing the captured signals, it would have been obvious to one skilled In the art 
at the time the invention was made to include a bandwidth of 150cm"^ above or below 
3000cm"'' to further increase sensitive of the detector as is well known in the art. 
Additionally, It has been held that where the general conditions of a claim are disclose In 
the prior art, discovering the optimum or workable ranges involves only routine skill In 
the art. 
Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DJURA MALEVIC whose telephone number is 
571 .272.5975. The examiner can normally be reached on Monday - Friday between 
8:30am and 4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Porta can be reached on 571 .272.2444. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Djura Malevic/ 
Examiner, Art Unit 2884 
571.272.5975 



/David P. Porta/ 

Supervisory Patent Examiner, Art 
Unit 2884 



